Introduction: Informing children of their own HIV status is an important aspect of long-term disease management, yet there is little evidence of how and when this type of disclosure takes place in resource-limited settings and its impact. Methods: MEDLINE, EMBASE and Cochrane Databases were searched for the terms hiv AND disclos* AND (child* OR adolesc*). We reviewed 934 article citations and the references of relevant articles to find articles describing disclosure to children and adolescents in resource-limited settings. Data were extracted regarding prevalence of disclosure, factors influencing disclosure, process of disclosure and impact of disclosure on children and caregivers. Results: Thirty-two articles met the inclusion criteria, with 16 reporting prevalence of disclosure. Of these 16 studies, proportions of disclosed children ranged from 0 to 69.2%. Important factors influencing disclosure included the child's age and perceived ability to understand the meaning of HIV infection and factors related to caregivers, such as education level, openness about their own HIV status and beliefs about children's capacities. Common barriers to disclosure were fear that the child would disclose HIV status to others, fear of stigma and concerns for children's emotional or physical health. Disclosure was mostly led by caregivers and conceptualized as a one-time event, while others described it as a gradual process. Few studies measured the impact of disclosure on children. Findings suggested adherence to antiretroviral therapy (ART) improved post-disclosure but the emotional and psychological effects of disclosure were variable. Conclusions: Most studies show that a minority of HIV-infected children in resource-limited settings know his/her HIV status. While caregivers identify many factors that influence disclosure, studies suggest both positive and negative effects for children. More research is needed to implement age-and culture-appropriate disclosure in resource-limited settings.
Introduction
Of the 3.4 million children under the age of 15 years living with HIV worldwide [1], almost 90% live in sub-Saharan Africa [2] . Increasing numbers of these children have access to antiretroviral therapy (ART) and improved prognoses for survival [3] . This requires healthcare systems in resourcelimited settings to address challenges, such as maintaining medication adherence, responding to the psychosocial implications of HIV infection, life-skills training and supporting long-term disease management. As more of these children reach adolescence and adulthood, another important challenge is determining how and when to inform children about their HIV status [4, 5] .
One definition of disclosure refers to a child gaining knowledge of his/her HIV status [6] . For the purposes of this review, we focus on this type of disclosure, while acknowledging paediatric disclosure can also refer to disclosure of caregivers' HIV status to children [7, 8] or a child's disclosure of their own HIV status to others [9, 10] . Recommendations for disclosure in the United States endorse a gradual process of giving children age-appropriate information regarding their illness, leading to full disclosure when the child has the cognitive and emotional maturity to process this information [4, 6, 11, 12] .
The effects of disclosure are not well studied. While some studies from resource-rich settings show that disclosure is associated with higher self-esteem, fewer symptoms of depression, improved adherence and higher CD4 counts [13Á17], other studies do not [18Á21] . Furthermore, many studies to date have utilized cross-sectional designs and cannot adequately assess the impact of disclosure on clinical or psychosocial characteristics [6] . Other studies suggest that HIV-infected children who know their status may be better able to seek social support, have improved coping skills [11, 22] and practice safer sexual practices to prevent secondary transmission [23, 24] .
Disclosure is crucial to long-term disease management [12] , yet how and when caregivers and healthcare professionals in resource-limited settings disclose to children are not well-characterized and the number of children that know their status is generally thought to be low. Moreover, many of these settings currently lack standardized, culturally appropriate guidelines and resources for undertaking disclosure [25] . While organizations such as the World Health Organization and Médecins Sans Frontiè res have published recommendations for disclosure of HIV status to children, they do not have a broad evidence base and are not contextspecific with considerations of different cultural views on age, maturity and psychosocial development [26Á28] . This systematic review aims to estimate the prevalence of HIV disclosure among children in low-and middle-income countries, to examine factors influencing paediatric disclosure, including barriers to and advantages of disclosure, and to assess the impact of disclosure on children's physical and emotional health in these settings.
Methods
We searched several bibliographic databases, including MEDLINE (January 1, 1966ÁNovember 23, 2011) , EMBASE (InceptionÁOctober 30, 2011), Cochrane Central Register of Controlled Trials (CENTRAL) (InceptionÁNovember 23, 2011) and Cochrane Database of Systematic Reviews (InceptionÁ November 23, 2011). We used the search strategy: hiv AND disclos* AND (child* OR adolesc*). Two authors (RCV and AMG) reviewed the titles of all returned articles to determine which studies examined HIV status disclosure to children in resource-limited settings. A structured data extraction tool was used to evaluate all articles. Search terms were only entered in English; articles written in English, French, Spanish, or Portuguese were reviewed. Articles were immediately excluded if they did not involve HIV disclosure, children or adolescents, were not conducted in a resource-limited setting, or were not in English, French, Spanish, or Portuguese. We also searched the bibliographies of the retrieved studies and relevant review articles.
Two authors (RCV and AMG) independently reviewed the articles to determine inclusion. Disagreements were resolved by consensus. For inclusion, the study needed to describe disclosure of HIV status to HIV-infected children or adolescents aged 18 years or less. In addition, the studies needed to be conducted in a resource-limited setting, defined as a lowor middle-income country using the World Bank classification [29] . Studies describing populations of HIV-infected individuals over 18 years of age were included if they also had data on individuals younger than 18 years. Studies that focused only on disclosure of the parent's HIV status to children were excluded, as were studies that focused on disclosure of a child's HIV status to community members, schools, or other individuals, without disclosure to the child. Each article was analyzed to determine the sample characteristics, study setting, definition of and prevalence of disclosure, reasons for and against disclosure, outcomes of disclosure, and the process and method of disclosure.
Results
Studies of paediatric HIV disclosure in resource-limited settings The systematic literature search identified 934 articles ( Figure  1 ). Once articles whose titles alone indicated that they did not address disclosure to HIV-infected children were excluded, 520 articles remained, for which abstracts and then full-text articles were reviewed. Two additional studies were identified through searches of bibliographies [30, 31] . Thirty-two articles met all search criteria and were included in this systematic review.
From the thirty-two articles describing HIV disclosure to paediatric patients in resource-limited settings, we extracted data on the location, setting, sample size, study design, population characteristics and prevalence of disclosure (Table 1) . Two articles described the same study population [32, 33] and therefore were considered a single-study population for this review; however, we make reference to both articles where appropriate due to unique findings. Twenty-one of the studies were conducted in Africa [30,32,34Á51] with the remaining primarily from Asia and South America. Most studies relied on small samples, with the largest two studies including 492 HIVinfected children and adolescents [48] and 390 caregivers [44] . Eighteen studies used a qualitative study design including interviews or focus groups [30,32,34,35,37,39Á43,47,49, 51Á56] . Six studies included only children and adolescents [17, 31, 48, 50, 53, 57] and eight studies included only caregivers (parents or guardians) [25, 37, 38, 42, 45, 51, 55, 58] . Ten studies included children and caregivers [30, 36, 40, 41, 44, 49, 52, 54, 56, 59] , while seven studies also included healthcare professionals [32, 34, 35, 39, 43, 46, 47] .
Some studies defined disclosure generally, using some variant of the concept of children knowing their HIV status [25,34,46,51,56Á58] , while other studies used a more stringent definition, considering disclosure to have occurred only if there was confirmation that the terms ''HIV'' or ''AIDS'' had been used with or specifically mentioned by the child [17, 30, 32, 36, 41, 45, 54, 59] . Six studies required a child to have been informed of their status before participating in the study [32, 35, 40, 41, 56, 57] , ensuring that 100% of the sample had been disclosed to, but eliminating the possibility of providing an estimate of disclosure prevalence. Sixteen studies reported proportions of disclosed children for their study population [17, 25, 30, 31, 34, 36, 38, 45 sampling methods and scientific design to estimate disclosure prevalence and were not designed to evaluate the impact of disclosure. Most studies reporting disclosure prevalence were cross-sectional in design and employed non-randomized, small, convenience samples of various age ranges of children and adolescents.
Factors influencing paediatric HIV disclosure Studies identified multiple factors influencing whether disclosure occurred, many of which were described through qualitative inquiry. Most factors shaping disclosure were at the level of the child or the caregiver (Table 2 ). Child characteristics considered important to disclosure included the child's age [17,25,31Á33,36Á42,44,45,51,53,54,58] , gender [46] , education level [36, 39, 42, 59 ], medication responsibilities [36] , whether the child asks questions [35, 37, 41, 42, 51, 55, 56] , and their perceived ability to understand their diagnosis [37, 39, 40, 44, 46, 47, 51, 53, 54] . The prevalence of disclosure varied most dramatically based on the age of the population, with most children not knowing their HIV status until older ages. For example, in a sample of 492 HIV-infected children in South Africa, 3% of four-to six-year olds knew their status, compared to 17% of seven-to ten-year olds and 77% of those aged 11 years and older [48] . The child's clinical status [32] also influenced disclosure. Receiving ART [31, 59] , a longer duration of enrolment in clinic or on ART [36, 59] and the child having a lower CD4 count [25] were associated with a greater likelihood of disclosure.
The characteristics and beliefs of the caregiver further shaped whether and how disclosure took place (Table 2) . Caregivers were more likely to disclose if they had a higher level of education [44, 46, 59] or were more open about their own HIV infection [31, 38, 40, 53] . Caregivers with financial problems [25] and caregivers who were not the father or who were parenting in a context where the father had died [25, 36] were also more likely to have disclosed. The caregiver's beliefs about children's ability to understand or about the impact of disclosure further influenced disclosure [32, 37, 41, 43, 44, 53, 56, 58] . Variations in disclosure patterns by children's gender were not reported in studies identified in this review.
Studies described both barriers preventing the disclosure of HIV status to children in resource-limited settings and potential advantages to disclosure (Table 3) . Numerous fears on the part of caregivers and healthcare providers were cited as barriers to disclosure. These included fear the child would disclose to others [25,32, [25, 45, 53, 54, 56, 59] . In a survey of Nigerian caregivers' reasons for nondisclosure, caregivers reported fears of the child subsequently telling other children (41%) or family and friends (33.7%), concerns the child was too young to understand (63%), fears the parents would be blamed (26.5%) and fears of psychological disturbance for the child (31%) [45] . Caregivers more often expressed fears of stigma and the child telling others, whereas healthcare providers focused more on children's emotional or physical health and age. The most common reasons cited as advantages to disclosure were potential improvements in medication adherence [25, 30, 32 [32, 38, 59] and equipping the child to protect others or themselves [36, 41, 42, 54, 56, 59] were also cited by caregivers as reasons to disclose to children.
Process of paediatric HIV disclosure in resource-limited settings While some studies described disclosure as a one-time event, during which a child was told the reason they were taking medicines or was told the name of their diagnosis Caregiver anxiety over disclosure process prevents disclosure (Demmer, 2011) .
Caregivers believe that they do not know enough about HIV to be able to explain/answer questions prevents [25, 41, 44, 53, 58, 59] , other studies described children experiencing partial disclosure before being told they had HIV [30, 42, 46, 55, 56] . In several studies, caregivers reported lying to the children about the reason for taking their medicines until after full disclosure [25, 42, 51, 58, 59] . This contrasted with the emphasis from disclosed adolescents in Brazil on the importance of children's receiving accurate and complete information about HIV [56] . Vaz et al. included a more detailed description of the disclosure process for children in the Democratic Republic of Congo (DRC), where disclosure included giving minimal information about the illness itself, but featured discussion of the medications [33, 41] . While caregivers typically conceptualized disclosure as a process, children described disclosure as a discrete event rather than a process, with limited conversations with caregivers and healthcare providers before, during or after disclosure [41] . Parents also described preparatory activities around the day of disclosure, including preparing the child's favourite foods, offering gifts and making sure the child felt loved [33] . In Thailand, caregivers reported that most disclosure events occurred when children were sick and alone with caregivers (89.2%) [25] . Studies endorsed involving both healthcare professionals and the child's parents or caregivers in disclosure. In a majority of studies, caregivers were thought to be the best people to carry out the disclosure process or were reported as the primary discloser [25,30,36Á39,41,45,54,58,59] ; however, some caregivers wanted healthcare providers to lead disclosure [36, 44, 57] or preferred that healthcare providers partnered with the child's caregiver [38, 39] . In a study from Zimbabwe, 51.3% of caregivers wanted healthcare workers involved with disclosure and 42.3% wanted help from another family member such as a sister or parent [46] . Marques et al. reported several instances in which healthcare providers disclosed to children without prior consultation with caregivers who believed their child was not ready or that disclosure by providers was conducted inappropriately [56] .
Opinions about the optimal age for disclosure varied. In one study from South Africa, healthcare providers believed six years was appropriate for a general discussion about health issues and ten years was appropriate for HIV-specific disclosure [39] . Caregivers from South Africa endorsed older ages for both events Á 11 years for a general discussion and 12 years for HIV-specific information [38] . In Zimbabwe, community members preferred full disclosure at 14Á15 years, with partial disclosure at 10Á11 years, but healthcare providers preferred younger ages [46] . The caregivers' preferences generally matched the age at which disclosure was actually done. In Thailand, one study found that being over 10 years was associated with knowing your HIV status [25] , and in a small study from the DRC, the median age for disclosure was 15 years, with no children under ten years having been informed of their status; however, only 19 children were included in the study [33] . Two studies reported on caregivers' and healthcare providers' desire for protocols, materials or specific guidelines to direct disclosure [37, 39] .
Impact of disclosure on children and caregivers
Fourteen studies discussed the impact of disclosure on HIVinfected children; however, no studies evaluated children pre-and post-disclosure [17,25,30Á32,35,40,41,43,45,49, 50,56,57] (Table 4 ). The experience of disclosure on children in resource-limited settings was reported through qualitative or descriptive studies, in which disclosure was described as a positive event among the majority of those who went through it [32, 56, 57] . In Brazil, adolescents characterized disclosure as an essential step in adapting to a ''normal'' life with HIV and thought disclosure should be done as soon as possible [56] . Among Thai youth aged 13Á16 years, 33.3% reported wishing they had been told sooner or much sooner, and 79.6% were satisfied with disclosure process; however, 18.5% wished they had not been told of the diagnosis at all [57] .
The combined evidence from this review suggests that disclosure may play an important role in improving medication adherence and HIV-related outcomes. Four qualitative studies reported adherence improved post-disclosure [30, 32, 35, 49] . In Burkina Faso, youth reported that disclosure enabled them to maintain their HIV treatment, including their ability to conceal the diagnosis from others [35] . As one youth in the DRC described regarding improved adherence: ''Having heard explanations made it easy for me to take the medicines. I was told what medicines do in my body. That is why I take them'' [49] . Two studies attempted to quantify changes in adherence post-disclosure [45, 50] . In a study from Nigeria, among caregivers who had disclosed to children, 64% felt that adherence had improved post-disclosure [45] . A study of paediatric ART adherence in Zambia found that the average number of missed ART days was 38% lower among children who knew their status (p00.001) [50] . Though knowledge of HIV status was strongly associated with age, it remained an independent predictor for adherence when adjusted for age [50] . A study of 325 HIV-infected children in Romania found that disclosed children were less likely to experience disease progression (p00.03), as measured by CD4 count or death [17] .
Evidence on the emotional and psychological impact of disclosure was more limited. In the only study identified that quantified the psychological differences between disclosed and non-disclosed children, univariate analysis of 127 children in Zambia found non-disclosed children were more than twice as likely to experience concerning levels of emotional difficulty (OR 02.62, 95% CI: 1.11Á6.26) [31] . In qualitative studies, many youth reported initial emotional difficulties, some of which were mitigated over time. In a qualitative study of 25 South African adolescents, almost all found disclosure to be emotionally difficult [40] . In Brazil and the DRC, children reported feeling sadness, grief, and worry upon learning about their HIV infection, but these negative feelings were followed by some feelings of relief [33, 41, 56] . Congolese children reported feeling calmer after disclosure because knowing their HIV status removed some of the uncertainty surrounding their illness [32] . Despite the negative emotions of sadness and worry, a number of studies reported that children felt that knowing HIV status was important and necessary [33, 41, 56] . Completing child disclosure also impacted caregivers differently. Some caregivers reported feeling relieved and happy with their decision to disclose [32, 56] . Caregivers appreciated sharing the responsibilities of adherence with the child after disclosure [30] , and described having less frustration with adherence [49] . Other caregivers reported negative emotional effects after disclosing, such as feeling unprepared for answering children's continuing questions and fear that social stigmatization might result if the child told others [41, 56] . No studies measured actual experiences of stigma, discrimination, or social rejection post-disclosure for caregivers or their children. The systematic review found no studies that reported on the impact of disclosure on adolescent sexual behaviours or risk reduction for secondary transmission.
Discussion
In resource-limited settings, the prevalence of HIV disclosure to children is generally low, even among adolescents. Significant factors influencing disclosure include the child's age, the child's persistent questioning and caregivers' perceptions of the child's ability to understand and cope up with HIV. Caregivers identify many barriers to disclosure within these settings, the most prominent being fear of stigma and of negative consequences for children's emotional and social well-being. In the midst of caregivers' worries about disclosure and low prevalence of disclosure, there is only limited evidence to suggest how disclosure will impact children. Some studies assessing children who know their HIV status describe possible improvements in children's medication adherence and emotional health, but other studies describe negative effects. Because the impact of disclosure on children has rarely been assessed quantitatively, research to evaluate how disclosure impacts children's physical, emotional, mental, and social outcomes would improve implementation of age-and culture-appropriate disclosure.
Much of the work assessing disclosure to HIV-infected children in resource-limited settings is qualitative in nature and provides a useful body of literature describing important cultural concepts shaping when, how, and whether children are informed of their HIV status. Reasons given by caregivers for and against disclosure are similar across resource-limited and resource-rich settings with potential benefits weighted against potential harms of disclosure. While the child's age, developmental maturity, and concerns about medication adherence can drive parents and caregivers towards telling the child about their HIV diagnosis, deep-seated fears of the child telling others about the diagnosis and of potential negative emotional consequences for the child also shape caregivers' decisions about disclosure. As HIV care programmes attempt to engage in disclosure for their growing populations of children, caregivers' fears of stigma and negative psychosocial effects need to be addressed with appropriate disclosure protocols and procedures.
Learning about their HIV status is clearly an emotional and pivotal point in a child's life. Children describe reacting with sadness and grief, as well as anxiety and worry about what their diagnosis means for the future. In addition, children share their caregivers' worries about the negative social repercussions that may result if their HIV status is revealed to others. No studies investigated whether fears of stigma translated into actual discrimination post-disclosure. In qualitative studies, disclosure is often described as a positive event, and at least one quantitative study suggested that, despite the immediate burden of learning one's HIV diagnosis, disclosed children actually have better emotional health outcomes compared to their non-disclosed counterparts. Limited evidence also suggests disclosure is associated with better adherence to ART and HIV-related health outcomes, although the effect of disclosure on adherence could not be evaluated. The compiled evidence of this review suggests that there may be both positive and negative effects from disclosure. Additional qualitative and quantitative studies are needed to investigate how disclosure impacts children, particularly their adherence to ART, and physical, emotional, and social outcomes. Providing appropriate resources and support to caregivers and children through the disclosure process may mitigate any potential negative effects of disclosure. Furthermore, effective strategies to assess and monitor children's clinical and psychosocial well-being throughout the process will also help ensure that children and caregivers receive necessary services. While a number of web-based resources for disclosure exists [28, 60, 61] , their impact has not been evaluated rigorously and merits attention. Investigating how the existing disclosure protocols and procedures may be cross-culturally adapted also deserves further consideration.
There are several limitations to this systematic review that warrant consideration. We may have failed to identify publications from non-traditional or non-Western literature sites, but we attempted to follow the most inclusive and systematic methodology readily available. Few non-English, French, Spanish or Portuguese studies were identified. Publication bias could be a concern; however, we were encouraged by the recent increase in studies from low-and middle-income countries, with all included studies having been published since 2004. In addition, we opted to include only published studies, as the quality of the existing studies was already fraught with limitations. While few studies measured the prevalence of disclosure or the quantitative impact of disclosure, the current understanding of disclosure in these settings is such that qualitative work is critically needed to understand cultural phenomena. The studies were heterogeneous, with inconsistent definitions or processes for disclosure, and few quantitative data about factors related to disclosure. Thus, we could not conduct a meta-analysis at this time for factors related to disclosure or a pooled estimate for the impact of disclosure. Key factors shaping the disclosure process may still be missing from these compiled data. For example, government policies and guidelines in different countries may have legal implications for disclosure. The studies that we summarized did not specifically include discussions of national laws and policies regulating disclosure in particular settings, which may influence the age for disclosure and who can be involved. Studies were also heterogeneous in the ages of study participants, with some studies including only children, others only adolescents, and many including both children and adolescents. Important differences in how disclosure takes place as well as its impact on clinical, emotional, and social outcomes for children and adolescents may be present; however, this review did not investigate this aspect of disclosure because of the limited body of data. Similarly, differences in disclosure patterns by gender could not be assessed in this review. Finally, we excluded studies reporting only on parents' disclosure of their own HIV status to children or on youth disclosure of their own status to other people. Although these types of disclosure also merit careful consideration, the motivations and potential impacts may be different.
Conclusions
This systematic review revealed the paucity of data related to disclosure of HIV status to children in low-and middleincome countries. While specific evidence-based recommendations for how and when disclosure should take place are premature, the findings of this review and from the more robust literature available from the United States allow us to make preliminary recommendations for disclosure to children in resource-limited settings and directions for future research. First, disclosure needs to be addressed thoughtfully and proactively as part of long-term disease management. This includes consideration of cultural views about a child's age, maturity level and emotional health and addressing families' widespread fears about potential HIV-related stigma and discrimination if their child's status is revealed to others. These concerns suggest that improved psychosocial support services in these settings could aid in the disclosure process. Second, there is a need for structured, evidence-based protocols, materials and guidelines for paediatric HIV disclosure that have been rigorously evaluated and incorporate both preparation and on-going communication among children, caregivers and health providers. Existing materials on disclosure should be made available for adaptation, evaluation and broader implementation. Finally, additional research is needed on effective strategies for disclosure and the clinical, emotional and social impact of disclosure on HIV-infected children in resource-limited settings. Longitudinal studies that follow children through the disclosure process will be better able to assess the impact of disclosure and allow clinicians and other providers to deliver appropriate services and support to children and caregivers. 
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